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INTRODUCTION

ECAUSE Cetacea bear their young in
B water, data on the normal progress of

pregnancy and parturition, together with
information on mating behavior and post-natal
development, have been either lacking or only
incompletely available to biologists interested in
these animals. The greatest part of the informa-
tion as yet recorded has been received from
whalers and other sea-faring men who have
observed these animals in the open sea, where
conditions are far from ideal for such observa-
tions (Liitken, 1888; Pedersen, 1931; Slijper,
1936). James (1914) first observed the birth of
a Common Porpoise (Phocaena phocaena (Lin-
naeus) in captivity in the Brighton Aquarium,
but this was a stillbirth. Khvatov (1938) and
Sleptzov (1940) both observed what they be-
lieved to be normal births in the Common Dol-
phin (Delphinus delphis Linnaeus) in shallow
portions of the Black Sea, or in large seines in
which a number of animals were confined prior
to being drawn toward shore. McBride & Hebb
(1948) and McBride & Kritzler (1951) were
the first, however, to record their observations
under conditions almost ideal for this purpose.

In their 1951 paper, McBride & Kritzler pub-
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Beach of the Department of Psychology, Yale Uni-
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lished on this subject the latest data taken at
Marine Studios, Marineland, Florida, where the
activities of the Bottle-nosed Dolphin (Tursiops
truncatus Montagu) in a 75-foot circular tank
may be viewed conveniently through portholes
set in the walls. At that time five pregnancies
resulting in normal births had been under ob-
servation. Three animals had conceived in the
tank. Since then five additional pregnancies, all
resulting in normal births, have been observed,
providing many additional data. The present re-
port is based upon a series of observations in-
stituted by one of us which was conducted over
a period of slightly more than three years, and
which for the last year and a half was on a
daily basis. During parts of the latter portions
of these observations, both authors were able to
be at Marineland at the same time, and obser-
vations could be made almost constantly, so that
a steady daily record was kept which provided
the observers with continuous data, not only on
the group as a whole but also on the activities
of any individual animal.

Up to the time of the 1951 paper by McBride
& Kritzler, new animals were introduced at ir-
regular intervals and some deletions were made
in order to keep the population at a desirable
level and at the same time to minimize the pos-
sibilities of combat which resulted on a previous
occasion in injuries to a newborn dolphin (Mc-
Bride & Kritzler, 1951). Since then, the colony
has become a stabilized and self-perpetuating
group, in which the only additions are those by
birth. This fact has enabled the observers to ob-
tain data on the growth and maturation of sev-
eral individuals. One of the females born in the
tank has reached the beginning of her eighth
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year and terminated her first pregnancy in
March, 1954.3

Table 1 shows the names, sexes, dates of birth
and relationships of the members of the stable
population of the tank. In addition, Happy, a
fully-grown adult male, and presumably the
father of all the infants conceived in the tank,
was present throughout the three years covered
by the present data. Frank and Floyd, born in
the tank, were removed in December, 1953.

actively sought the company of the selected
female by such stratagems as chasing her when
she left him, hovering over her when she hunted
for fish or was otherwise occupied in one spot,
and by returning to her immediately after both
had been engaged in other activities, such as
feeding. Such exclusive companionship lasted
from three or four days to several weeks.

This period of prolonged companionship of-
ten, but not always, led to further activities on

TABLE 1. STABLE PoPULATION OF Tursiops truncatus IN TANK AT MARINE STUDIOS.

Date of Sex of Name of Name of Duration

Birth Infant Infant Mother of Birth* Remarks

Feb. 26, 1947 Female Sprayt Mona 28

April 23, 1948 Male Mrs. Jones 21 Died of injuries
May 8, 1949 Male Algiet Susie 117

May 12, 1950 Male Frank Pudgy

May 15, 1950 Male Floyd Mrs. Jones

Feb. 7, 1953 Female Mamie Mona Died June 13, 1953
Feb. 23, 1953 Female Maggie Mrs. Jones

Feb. 27, 1953 Female Nellie Susie

May 7, 1953 Male Mitch Pudgy 68 Died Feb. 22, 1954
March 4, 1954 Female Peggy Spray 48 Died March 19, 1954

*Puration of birth of infant in minutes, from first appearance to complete emergence. Where no figure appears,

the birth took place at night and was unobserved.

+These animals were conceived in the wild before the capture of the mother. All other infants in the table

were conceived in the tank.

PRECOPULATORY BEHAVIOR

In the spring of 1952, 1953 and 1954 (Feb-
ruary to May inclusive), there occurred a num-
ber of special activities which appeared to be
the preliminaries to copulation, since the copu-
latory pattern was frequently seen to follow
them. The aggregate of these activities over a
period of time between two animals of opposite
sex we term courtship. It should be understood
that not all of these activities need necessarily
take place between any two particular animals,
and further, that they need not follow any par-
ticular order.

During the major portion of the year the
adult male changed his companions often, swim-
ming with one animal for a few minutes or a
few hours, and rarely remaining with it for more
than a few days. His companions during this
time were other males, females or young ani-
mals of either sex. He also remained alone for
long periods. During the early spring, however,
he showed preference for the company of one
particular female and remained with her for
prolonged periods. He either accepted the pres-
ence of other animals or avoided them, but he

3This paper was submitted for publication on Feb-
ruary 13, 1956.

the part of the male, depending on the at-
tendant circumstances. At times, without any
further activity, the male suddenly broke off the
partnership and shifted his attention to other
interests, and there was no further association
between the male and female for weeks or
months. On the other hand, he often suddenly
increased his attention to her and engaged in
activities which were more aggressive and more
directly associated with precopulatory behavior.
These activities were quite varied and included
posturing, stroking, rubbing, nuzzling, mouth-
ing, jaw clapping and yelping. Any or all of
these were included in any sequence and varied
in intensity, becoming most intense just before
exhibition of the copulatory pattern.

Posturing. — Although this type of act ap-
peared at any time during precopulatory be-
havior, it was usually one of the first indications,
aside from prolonged companionship, that pre-
copulatory activities were about to become more
intense. The male swam toward the female and
took up a position in front of her, or slightly to
one side, but well within her line of vision. He
then bent his body in such a way that from the
side it took on the shape of an S-curve, head
pointing up, flukes down, as in Text-fig. 1. He
maintained this position for about two to five
seconds, and then resumed normal swimming.
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The action was repeated immediately, after
several minutes, or not at all, depending on the
female’s general responsiveness and the other
activities taking place in the tank. All males
postured sometimes, but males were seen to
begin courtship without posturing. Therefore it
appears to be a subordinate portion of the pre-
copulatory pattern of behavior. Although pos-
turing was usually shown by the male, it was
observed in the female under certain circum-
stances which will be described later.

TeXT-FIG. 1. Male dolphin in posturing position.

Stroking. — During normal swimming the
male took up a position just behind and below
the female. When this happened, the female
often altered the normal motion of her flukes
in such a way as to stroke or lightly pat the
head of the male as she swam. At times the posi-
tions were reversed, and the male stroked the
female’s head. The stroking motion was easily
distinguished from the normal swimming mo-
tion, and also from the lashing of the flukes
given by another animal in an attempt to avoid
contact or to get away. Such action on the part
of the two animals was usually assumed when
they were resting, and was the least vigorous
and energetic of the sexual activities. At other
times either male or female swam in such a
way as to bring one or both flippers in contact
with some part of the other’s body (PL I, Fig. 1),
and by swimming along or across the other’s
body produced a stroking effect. Another form
of the same activity took place when one of the
animals turned on its back and, swimming be-
neath the other in the same direction and at the
same speed, moved its flippers rhythmically back
and forth across the other’s body. The other
member of the couple responded by repeating
the action at the some time so that the two sets
of flippers stroked each other. Such actions
could, of course, be continued only until it was
necessary for one or the other to rise to breathe,
but it was resumed immediately following this,
and with interruptions for respiration was some-
times continued for half an hour or more.
Stroking was also carried out by gentle move-
ments of the head against the body of the
partner. Another variation took place when one
animal placed itself beside or beneath the other,

and stroked the genital area of the partner with
the tip of one fluke.

Rubbing. — This was a much more strenuous
action in which one member, usually the male,
swimming at a fast pace, advanced upon the
female and rubbed part of his body vigorously
against hers (PL I, Fig. 2). This advance took
place from any direction relative to the two
animals, but was most dramatic when the male
approached the female head on, as if to engage
in a head-on collision, and then turned aside at
the right moment and just enough to produce
vigorous contact of the two bodies along their
lengths. This type of inter-animal contact rarely
lasted for more than a few minutes, during
which the male made repeated rushes at the
female. Trumpeting and whistling sounds were
sometimes heard during this time. The female
sometimes turned after each rush and swam
toward the male as he repeated the maneuver,
enhancing the vigor of each contact, or she
rushed away, leaping out of the water in a real
or apparent attempt to escape. When the latter
took place, the male usually rushed to the spot
where she was to reenter the water and rubbed
energetically against her as she did so. (PL I,
Fig. 3).

Nuzzling. — Nuzzling took place when one
animal applied its closed snout to some part of
the body of the partner and moved it around
in that area. Although this action took place in
a number of other situations, such as the nuzzl-
ing which goes on between mother and infant,
the male often nuzzled at the genital area of the
female, possibly as an investigative measure,
and also possibly stimulating her thereby. The
female, at times, nuzzled the male in the same
way.

Mouthing. — (P1. 1, Fig. 4) Mouthing was an
activity similar to nuzzling, but took place with
the mouth open. Although used during precopu-
latory activity in the same manner as nuzzling,
it also took place in other ways. When in an
appropriate position, one animal took a flipper,
fluke or sometimes even the head or snout of
the partner between the teeth (P1. I, Fig. 4), and
gently closed the mouth upon it, thereby holding
the part. This grasp was a gentle one, and was
released as the partner pulled away, without
leaving tooth marks or gashes. This is in con-
trast to the grips taken on each other by two
fighting males, which result in deep cuts and
gashes inflicted by the sharp teeth. Either nuz-
zling or mouthing of the male’s genital region
by the female sometimes resulted in an erection.

Jaw Clapping. — At times during the com-
panionship of the male and female, a second
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male interfered in the relationship between
them, either by swimming between the two,
separating them, or by nuzzling the female
while she swam with the first male. In such a
case, the male’s response was rapid and often
violent. He is able, by clapping his jaws together
forcefully, to produce a sharp loud sound, which
can be heard at a distance of fifteen feet or more
from the outer wall of the tank. As early as
1940, McBride recognized this sound as “the
principal form of intimidation” when produced
by a dominant animal. Often jaw clapping was
sufficient to discourage the intruder, but if not,
the first male resorted to violent lashes with his
flukes, sometimes throwing the offender against
the side of the tank with tremendous force; or
he actively attacked the intruder with his teeth,
inflicting serious gashes upon the other’s flukes,
flippers, back and head. Jaw clapping was also
used if the female swam away for a short time,
or if another female interfered. In these cases,
however, the final results were rarely violent,
since the partner rejoined the male immediate-
ly, and an interfering female hastily left. In
other situations, jaw clapping was used by non-
dominant animals as a sign of displeasure and
not necessarily as intimidation.

Yelping. — During the more intense stages
of precopulatory behavior, another sound, char-
acteristic of this situation, was often heard in
the tank. This sound has been interpreted to be
a type of mating call (Essapian, 1953; Wood,
1953). It was a high-pitched yelp, delivered
as a series of short sharp cries. The number of
yelps in a series varied from two or three to
seven or eight, and the series might be repeated
after an interval of about fifteen seconds, or
might not be repeated for a much longer inter-
val, depending upon the circumstances. There
can be no doubt that the male produced these
sounds, since when he was in the proper posi-
tion relative to the observer, the flap of the
blowhole and the area behind the blowhole
could be seen to move as if they were being
depressed at the time that the sound was heard.
No bubbles escaped from the blowhole with the
production of this sound. The male yelped very
rarely when he and the female were swimming
quietly together. On the other hand, if the fe-
male strayed away from his vicinity, or stopped
to investigate another animal or an object in the
tank, in the majority of cases the male promptly
produced a series of the yelping cries and con-
tinued to do so at short intervals until the fe-
male returned to him. If she did not respond
at once, he continued to yelp until she did. Im-
mediately upon her return to him the yelping
ceased. If another female responded, she was

ignored. Since, as far as the investigators could
determine, yelping was heard only during the
mating season, and the selected female re-
sponded, it is felt that the interpretation of this
sound as a mating call is valid.

Although the male consistently swam with
a single female during the earliest days of the
spring season, the most intense of the precopu-
latory activities did not take place at this time.
Such activities seemed to begin shortly after the
birth of the first infant of the year, and evidence
is accumulating that true precopulatory activity
may be triggered by this birth. In 1953, the first
infant was born on February 7, and the first dis-
play of intense sexual activity on the part of
the male, accompanied by yelping, was seen
three days later. Since no observations were
taken on the two previous days, it may have
taken place even earlier. In 1954 the first infant
was born on March 4, and the beginning of
yelping and intense sexual aggressiveness on the
part of the male began the same afternoon.
Since the March date is quite late in the year
for the appearance of the first infant, and con-
tinuous observations were carried out through
all of February, it can be seen that there was a
possible connection between the two events.
However, more evidence is necessary to estab-
lish a clear relationship between them.

The pattern of the male’s sexual activities
previous to copulation was not a consistent one.
Any or all of the actions described above were
involved, and any or all of them could take
place within an hour or two. On one day the
male engaged in each of them and periods of
intense activity alternated with periods when
the two animals swam quietly together for an
hour or more. On another day he persistently
engaged in one of them, rubbing for instance,
though the entire day, and displayed none of the
others, resting only a few minutes at a time
before resuming his activity.

Initiation of precopulatory behavior by the
female.—The part of the female in a paired sit-
uation was less energetic than that of the male.
When she was the chosen companion, it was
only rarely that she engaged in any but the
mildest of precopulatory activities toward him.
She swam close to him, perhaps maintaining
contact with him by an extended flipper touch-
ing his body, and she was occasionally seen to
initiate mild stroking activity. She actively co-
operated with him, however, when he initiated
the more intense actions, and there was one
occasion when she actively took the lead. As
mentioned above, during the height of the rub-
bing activity on the part of the male, she often
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rushed away from him at great speed, and
leaped far out of the water, perhaps to escape
his attentions. On such occasions, he sometimes
joined her in her leaps, but more often he swam
rapidly to the spot where she was expected to
enter the water, where he rubbed against her
even more energetically as she came down. This
sequence of events was often repeated a number
of times before both animals reverted to swim-
ming together quietly. Since after such activity
the female immediately rejoined the male and
continued to swim close to him, and because
copulatory activity often followed such a dis-
play, it is possible that the display aroused more
intense activity on the part of the male.

In the case of an unpaired female, however,
the situation was quite different. At various
times an unpaired female was seen engaging in
somewhat unusual activities, such as scraping
her ventral side along the bottom of the tank
on the coquina gravel, and rubbing her genital
area vigorously and repeatedly over the brushes,
which are set up in the tank as back-scratchers
for the animals. These actions have led the ob-
servers to suspect that such a female was in a
state of high sexual receptivity, and in some
cases this opinion has been confirmed by her
subsequent actions. An unpaired female in this
state often postured before the male, and some-
times initiated stroking and rubbing activities.
She approached him from all angles and at-
tempted to maintain physical contact with him.
She was often very persistent in these activities
even though the male paid no attention to her.
She nuzzled and mouthed his genital region, and
this latter behavior was sometimes followed by
an erection on his part. If this happened, she
often stationed herself within his line of vision
and remained motionless in the water, her ven-
tral side toward him as if inviting his attention.
If he did not respond, she sometimes repeated
some or all of these actions. In addition, she
sometimes sought out the younger of the two
males, who just reaching maturity, and initiated
these activities with him. Since this younger
male was often rejected as a sexual partner by
the mature females, he usually responded to
such attentions, and if he did so, the female al-
lowed him to begin copulatory behavior. Such
a female was seen to hang motionless and almost
vertical at the surface of the water with only
her blowhole exposed, while the younger male
persistently engaged in copulatory behavior.
Uusually he was not completely successful. At
times, the mature and dominant male was at-
tracted to the scene of this activiy, and par-
icipated in it himself, in which case the two
males alternately approached the female.

COPULATORY BEHAVIOR

The males exhibited erections during the
more vigorous phases of sexual activity. Erec-
tion and the copulatory pattern often followed
the leaping display of the female or a period of
strong rubbing.

The copulatory activities which have been
observed may be divided as follows: erection,
approach, intromission, ejaculation, and with-
drawal.

Erection.—The penis of the Bottle-nosed Dol-
phin erects suddenly (1 to 2 seconds), the body
of the organ curving outward and ventrally
from the genital slit in which it is ordinarily
enclosed, followed by the tip which springs rap-
idly away from the body. The erect penis is
directed craniad, and deviates from the longi-
tudinal axis of the animal an estimated 20 de-
grees to the left.

Approach.—Because of the sinistral deviation
of the penis, the male usually approached the
female on her right side, and partially rolling
on his right side, brought the penis close to her
genital opening. He approached from the rear
and parallel to her, at an angle perpendicular
to her path, or at any angle between these two
extremes. He swam toward her, dorsal side up,
rolling over as he approached her, or he turned
on his back at a distance and swam toward her
in that fashion. Sometimes he approached from
her left side but this was unusual.

At his approach, the female did any of three
things. Sometimes she swam away from the
male, or continued swimming at his side, with-
out changing her position or speed. In both of
these cases, entry was almost impossible, and
the male usually desisted after a short time.
At other times, she rolled over on her left
side and presented her ventral side to the male,
at the same time slowing her speed. This posi-
tion allowed the male to effect penetration more
easily.

Intromission.—(PLI, Fig. 5) When the male
was close to the female, with his ventral sur-
face approximating hers, he brought the erect
penis into contact with her ventral side in the
region of the vagina. This contact was often
repeated many times before intromission was
achieved, since both animals were swimming
slowly throughout, and other animals and
water currents sometimes caused the copulat-
ing pair to move apart. If there was no outside
interference, and the female matched her
speed to that of the male, intromission was
effected. In most of the cases seen by the
present observers, the penis was inserted no
more than to half its length into the vagina.
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Pelvic thrusts were often observed, both be-
fore and after intromission was effected. They
usually began as soon as the ventral side of
the erected penis came into contact with the
ventral side of the female. They continued
only as long as the contact was maintained,
and at times did not occur until penetration
took place. A series of these thrusts usually
lasted for two or three seconds, but the series
was sometimes repeated a number of times.
The intromission lasted for not more than ten
seconds, after which withdrawal took place.

Ejaculation.—The observers do not know
whether ejaculation took place during intro-
mission, since the animals could not be cap-
tured and sperm counts made. On one occa-
sion, after a partial intromission of short
duration such as those mentioned above, the
animals broke apart suddenly, and a stream of
milky fluid was ejected into the water from
the penis of the male. It is thought that this
was semen.

Withdrawal. —After an intromission lasting
from two to ten seconds, the animals broke
apart suddenly. Each righted itself and
swam normally. The penis at this time was
still erect. Often the male made a new ap-
proach immediately, and the above activities
were repeated. Sometimes the penis withdrew
suddenly into the genital slit and the two an-
imals swam off in different directions. At
other times the copulatory pattern was re-
peated at intervals of one to seven or eight
minutes for a half hour or more.

The greatest part of copulatory activity by
the bull took place at night or in the early hours
of the morning. It is not certain whether the
reason for this lay in the diversions created dur-
ing the day by feeding periods or whether it was
the result of nocturnal preferences by the ani-
mals. In the past when there were fewer feed-
ing periods the animals also tended to copulate
at night. Their behavior in the wild in this re-
spect is, of course, unknown.

Just after dawn on March 1, 1953, a member
of the Marine Studios staff reported seeing a
copulation between an adult male and a mature
female. Although he did not observe the two
coming together, he reported that the male
swam on his back beneath the female. The ven-
tral surfaces were closely pressed together so
that the penis of the male was not visible. This
position was retained for about thirty seconds.
When the pair broke apart, the penis of the
male was erect. No traces of the ejaculate were
seen in the water. Since the female involved
produced an infant the following spring, it is

possible that it was at this time that conception
took place. This, of course, is far from certain
and such data can be used only to narrow the
time of conception to within a week or two,
since the female was paired with the male dur-
ing that period of time.

The single instance described above was of
longer duration and there was complete pene-
tration of the penis. Those seen by the present
observers were of shorter duration and involved
partial penetration. The observers were not able
to determine whether the single instance was a
typical copulation and the others incomplete,
or whether a short copulation with partial pene-
tration is typical and the single instance atypical.

There were certain complicating factors in-
volved in such observations, since other animals
were attracted to the site of copulatory activities.
Young males, particularly, exhibited erections
and competed for the female by crowding and
pushing one another aside. In addition to inter-
fering with the copulating animals. they also
effectively obscured the view of the observers.

BEHAVIOR DURING GESTATION

Since the report of McBride & Kritzler
(1951) five conceptions have taken place and
the resulting pregnancies have been carried to
completion, each terminating in the birth of a
normal healthy infant. Four of these were rec-
ognized during the latter months of the gesta-
tion period. These resulted in the four births
during the spring of 1953. The fifth (1954
birth) was recognized as a possibility from the
time of conception, and its progress recorded
throughout.

“Spray,” a young female, was born at Marine
Studios on February 26, 1947, and was the first
normal infant porpoise born in captivity. She
was, from the first, a healthy animal and despite
bruises and lacerations inflicted on the day of
her birth by sexually aroused males in the tank,
she grew and progressed normally. She was a
gregarious animal, and learned early to partici-
pate in all of the activities of the other animals,
as well as to respond to the attentions of human
beings when members of the staff played with
her. Although McBride & Kritzler believed that
she might initiate her first pregnancy in the
spring of her fourth year, it was not until the
spring of 1953 (the beginning of her seventh
year) that this event took place.

On February 10, 1953, the only adult male
dolphin in the tank began to show a persistent
interest in Spray, and continued to seek her com-
pany for the following 13 days without eliciting
any interest on her part. He was heard yelping
on several occasions, also without any response
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from her. He continued his pursuit of her, and
on February 23 they were seen swimming to-
gether for prolonged periods for the first time.
At this time the “courtship” took on what might
be considered a typical pattern, including all
the types of precopulatory behavior described
in the previous section. Yelping by the male was
often heard and Spray responded to it during
this period. In addition, Spray was often seen
leaping out of the water, followed by the male
who persisted in keeping in close physical con-
taet with her. No erections were seen during
this activity. Early on the morning of March 1,
it was reported that the bull and Spray were seen
copulating. No further such incidents were re-
ported, although it is probable that others took
place. The two kept up their close association
until about March 9, when it was observed that
they were no longer constantly together. Dur-
ing the several days following this, the associ-
ation was abandoned except for occasional short
contacts, and for the remaindcr of the spring
season the two animals were rarely secn together,
each seeking the company of other dolphins. The
male was seen either alone or in the company of
other females. Spray reverted to her most con-
sistent occupation, swimming with one or an-
other of the new infants.

In the spring of 1949, a male infant was born
to another of the adult females. From the time
of his birth, Spray was almost constantly in his
company, and took on the role of playfellow,
not only to him, but to all of the later infants
born in the tank. She often remained with them
when their mothers were at the feeding platform,
and was often seen swimming about the tank
with them when their mothers were otherwise
occupied. It was natural, therefore, that she
should continue this occupation with the infants
born in 1953, and she continued in these acti-
vities well into the summer.

It has been reported in McBride & Kritzler
(1951) that during the latter half of pregnancy,
the female tends to withdraw from association
with others. In the case reported in that paper,
two females, both pregnant, spent most of their
time together, apart from the rest of the tank
population. In the present case there were no
other pregnant females present. Although Spray
was often sought out as a companion by other
members of the tank community, she showed an
obvious preference from her earliest days for
the company of her mother, “Mona,” and this
preference has continued to the present. There-
fore, when she began to withdraw from the com-
pany of the other animals, she sought her mother
as a companion. The first sign of this association,
which was to continue throughout her pregnan-

cy, was seen on June 27. On that day it lasted
for only a short time, but was repeated on July 1,
July 3 and again on July 7. Thereafter it became
a more regular companionship, and the time
Spray spent with Mona gradually increased from
a few minutes a day till, toward the end of her
pregnancy, almost all the time she spent in com-
pany was with her mother. The remainder of the
time in company was spent with “Pudgy,” an-
other mature female, and her recent infant,
“Mitch” with both of whom Spray had spent
much time since the infant’s birth in May, 1953.
Although closely observed throughout, it was
seldom after July 8 that she was seen in the
company of any other animal, and when such
instances occurred, they lasted for brief periods
only. It was also noted that in most of these in-
stances, the other animal involved approached
Spray, while she displayed little interest in seek-
ing out other company. At this time and there-
after throughout her gestation, it was also noted
that her activities decreased in vigor, and she
adopted habits that were slower and more lei-
surely.

On June 30, the increasing roundness of her
abdomen was noted for the first time, and al-
though the animals have been known to gain
and lose weight for various unknown reasons, at
this time the possibility of her pregnancy be-
came, in the minds of the observers, a prob-
ability. PL II, Figs. 6 & 7, show the difference in
contour between a non-pregnant dolphin and one
in a late stage of pregnancy.

On October 2, it was noted for the first time
that Spray’s mammary glands showed percep-
tible growth, and the area just forward and on
each side of the genital opening, which had
heretofore been rather flat and undemarcated
from the surrounding region, now became round-
er and fuller, as the glands increased in size.
This definition of the glands became greater as
term approached, although the glands never
reached the size of those of some of the other
mature, laetating females.

On December 9, straining or body flexion was
observed for the first time in this pregnancy.
Straining always occurred when the animal was
in the horizontal position, often when she was
swimming. If the animal was resting at the sur-
face she remained there, with only the blowhole
out of water. If she was swimming below the
surface, she usually came to a complete halt.
The flukes and caudal peduncle moved ventral-
ly (PL II, Fig. 8), and as the flexion reached
its maximum, the tail approached an angle of
45 degrees from the horizontal, forming an angle
with the body of about 135 degrees. Often the
head also bent ventrally, and as the strain
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reached its climax, the entire body formed an
arch, and the muscles appeared to be taut. This
position was held for a few seconds. When the
animal relaxed, the tail passed the horizontal
and was raised dorsally, where it was held up at
an angle almost as great as in the other direction
(PL. 11, Fig. 9). This recurved position was also
held for a few seconds, and then the animal re-
laxed again and swam off in normal fashion.
The arch might occur without the recurve but
the recurve never took place alone. Although
body flexion has been seen in animals other than
pregnant females, it is most noticeable in such
females, and is considered a characteristic ac-
tion in the latter months of pregnancy because
of its repeated appearance. It was not until
January 12 that Spray was seen straining again,
but after this date it was seen often. From the
beginning of February, flexions were seen to oc-
cur at the rate of about one a day, gradually in-
creasing in frequency until the rate was two or
three a day by the middle of the month. Toward
the end of February, the total number of flex-
ions per day increased, and the pattern changed
substantially. During this period Spray might
go through an entire day during which no flexi-
ons were seen by the observers, while on another
day she could be observed to strain almost con-
tinuously for an hour or more, about two or three
minutes elapsing between flexions. A period
without flexions then followed, succeeded in
turn by another period in which straining was
frequent. This pattern continued until just be-
fore the birth took place, and as term approach-
ed, the periods of flexion succeeded each other
with decreasing periods between until just be-
fore term, when Spray was recorded as strain-
ing almost continuously throughout several hours
every day. On the morning of the day before
she gave birth, she was seen to flex seventeen
times in thirty-seven minutes.

As term approached, there were also other
activities in which Spray was seen to participate,
and which were not usually seen in non-pregnant
animals. Tn a number of instances, she came
down over the brushes which were anchored to
the floor of the tank and applied her ventral
side to them, scratching vigorously. At times she
was seen to actually insert some of the bristles
into the genital opening and wriggle back and
forth over them. She also glided down to the
piles of rocks on the floor, and as she approached
them, she lowered the posterior end of her body,
so that she bumped her ventral side against them
with considerable force. Twice she did this with
such force that large rocks were displaced. The
activities could, perhaps, be correlated with in-
creased vaginal irritation or tension.

During the latter months, Spray’s size in-
creased considerably, especially in the abdomi-
nal area. Although porpoises, which are exceed-
ingly streamlined animals, do not show the dis-
tortions in body shape exhibited by some other
animals during late pregnancy, even casual visi-
tors to the exhibit were able to observe her
greater girth and often commented upon it. At
this time her navel, which is normally a slightly
depressed scar, became slightly elevated from the
body surface. Formerly a fast and graceful
swimmer, she became at times almost clumsy in
her body movements.

Several weeks before the birth Spray was ob-
served to change her habits of respiration. She
frequently rose to the surface, and hovering
there, respired a number of times in succession,
the total time elapsed being about two or three
minutes. Thereafter, she resumed normal swim-
ming. A minute or two later the behavior was
repeated. This might be followed by an interval
of normal breathing. As term approached the
unusual breathing pattern became more frequent,
and consequently she came to spend most of her
time swimming at the upper level of the tank
quite close to the surface. Only occasionally did
she descend to the floor, usually to rub herself
over the brushes or rocks. During this time she
was also observed to open her mouth widely at
intervals, as if yawning, and she sometimes pro-
jected her tongue beyond the tip of her upper
jaw, as if licking it. She did this while beneath
the surface of the water, and its significance is
unknown.

At this time there was also an increase in the
number of defecations per day. This number in-
creased until during the last few days before
birth defecation was almost continuous. Nor-
mally the animals defecate after feeding, and
occasionally between feedings. Since the feces
dissipate rapidly into the water, it was difficult
to estimate the amount, but it is believed that the
total amount of feces was also increased. It is
probable that the increased numbers of both
respirations and defecations were caused by
pressure of the growing uterus upon the other
internal organs. Feeding continued normally
throughout this time and through the day pre-
ceding the birth.

During the last few weeks, any exertion on
Spray’s part produced another visible sign that
parturition was not far off. During flexions, or
during the spurts of vigorous swimming in which
she occasionally indulged, the vaginal opening,
ordinarily a closed slit, was seen to dilate to a
width of about a half inch to an inch (PL. II, Fig.
10). As term drew near, these dilations became
more frequent and also more pronounced. The
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opening widened to approximately two inches
and the dilation sometimes lasted as long as five
to ten seconds before relaxation set in.

During this last month the movements of the
infant inside Spray’s abdomen were easily seen.
At times, distinct bulges could be seen on various
parts of her abdomen, bulges which shifted from
place to place, sometimes in a matter of seconds.
When this happened distinct movements could
be observed which were not due to the action
of the mother’s muscles. When a particularly
violent movement of the foetus took place, she
often halted abruptly and waited in mid-stroke
until the movement had stopped and the foetus
was quiet again. On February 4, a bulge ap-
peared on her abdomen, posteriorly and ven-
trolaterally on the right side. This was persist-
ent, lasting for several days. On February 13,
Spray’s contours changed again, and evidently
the foetus was now situated more anteriorly than
had previously been the case, since bulges were
seen on both sides in the anterior part of the
abdomen. Later the foetus shifted more to the
left, and on February 23 an area on her left side
just behind her flipper was noticeably protrud-
ing. This condition persisted until the time of
parturition.

PARTURITION

On the morning of March 4, both observers
were called to the tank at 5 a.m. The birth was
observed to begin at 4:55 a.m. by a member of
the Marine Studios night crew, who had been
previously alerted as to the imminence of the
event. Spray was seen swimming slowly and nor-
mally around the tank with her mother, Mona.
The flukes of the infant were protruding from
the vaginal opening and were lying in a horizon-
tal plane. Most of the other animals in the tank
were acting normally, and only when one of
them came close enough to touch Spray or the
baby did she speed up or swim evasively. At 5:15
a.m. the flukes turned at right angles to their
former position, and the infant was seen to be
lying on its left side. At 5:20 a.m. about three-
quarters of the caudal peduncle had emerged. As
she swam, Spray flexed mildly and the foetus
emerged still further, but as she relaxed, it re-
ceded again. The situation continued in this way
until 5:40 a.m., when the entire length (about
14 inches) of the caudal peduncle had appeared.
Pl II, Figs. 11 & 12, show two stages of birth.
At this time Spray was still swimming slowly, but
in a normal fashion, with Mona. At 5:43 a.m.
there was suddenly a great deal of excitement in
the tank. The animals gathered in the center
amid whistling and a variety of other noises. Al-
though banks of lights had been set up in the
event of a birth at night, the excited racing of the

animals and the flurry of bubbles in the water
which this produced, plus the darkness of the
hour, kept the observers from seeing what took
place during the exact instant when the infant
fell free from the mother. The infant was first
seen at the surface a few seconds later, against
the light at the far side of the tank. The total
time elapsed was 48 minutes. A minute or two
later the animals had again broken up into
groups, and the infant, a female, was seen swim-
ming uncertainly, but energetically, between the
dorsal fins of Spray and Mona. The baby’s dor-
sal was inclined to the left and her flippers and
flukes were soft and flabby. A number of ver-
tical creases without pigment were seen along
her sides. This is characteristic of newborn dol-
phins. A few minutes later, at 5:47 a.m., the
adult male, possibly aroused by the birth, gave
chase to Mona, and her place beside the baby
was taken by Pudgy, the other female which
had spent much time with Spray during her
pregnancy. Shortly thereafter, however, the bull
turned his attention to Pudgy, and Mona re-
turned to swim with Spray and the infant. These
three continued together, and the two adult
animals guarded and guided the new infant
throughout the first days of its life.

As soon as it became light, the skin of Spray’s
abdomen was seen to be patterned in a series of
fine wrinkles, as in crépe paper. Probably this
was the result of the strong contraction of the
muscles beneath, which resumed their normal
tonus before the skin could do so. The crépe
paper effect lasted for several days before it
disappeared.

At 9:15 am. Spray, who had been swimming
slowly with the infant and Mona, suddenly
speeded up and raced across the tank. This was
the first rapid swimming she had done for several
days, and as she did so the placenta emerged
from the vaginal opening as though forcibly ex-
pelled.” There was no blood visible as it was
ejected, and Spray paid no further attention to
it. Immediately after the placenta was expelled,
Spray slowed down again, and swam off with
the baby. She did not approach the placenta
again.

At 10:55 a.m. the new infant began to nuzzle
her mother’s side. Spray neither slowed down
nor rolled over at this time. At 11:18 the baby
nuzzled again, this time more persistently, but
without success. Again Spray did not cooperate.
At 1:00 p.m., however, Spray rolled over on her
side and adjusted her speed so that her mammary
region was close to the baby’s snout. The in-
fant displayed no reaction to this, and did not
nurse. At 1:22 p.m. the baby nuzzled again.
This time Spray rolled over, and after several
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thrusts of her snout, the infant found the nip-
ples, and suckled successfully for the first time
(PL III, Fig. 13). Another nuzzle a minute or
so later was unsuccessful, but others shortly
thereafter and later in the afternoon showed that
the young one was locating her objective more
rapidly. Within 24 hours she was seen to suckle
regularly without any preliminary searching.

In 1953, the year previous to the parturition
just described, four other births occurred. Each
of these produced a normal, living infant. All
the conceptions took place in the tank at Marine
Studios. There were certain features in which
each differed from the one just described.

During the last few days of January, 1952,
Mona was observed to be spending most of her
time with the adult bull porpoise, and was re-
ported in copulation with him at that time.
Shortly thereafter, she ate very little for a period
of almost a month, although still in the com-
pany of the bull. She remained with the bull
through most of February, although observa-
tions indicate that during the latter half of Feb-
ruary it was Mona who sought the bull’s com-
pany, rather than the reverse.

It was only in November, 1952, that her in-
creased size attracted attention to her condition.
On February 6, 1953, Mona’s abdomen showed
a shallow, concave area ventrally between the
region of the navel and that of the mammary
glands, which could be seen only when viewed
from the side. Anterior to this region the dis-
tension of her abdomen was conspicuous. This
concavity did not appear on Spray, and its signi-
ficance is not known, though it may be con-
cerned with the position of the foetus in the
uterus. Some time during the night of February
6, a female infant was born to Mona, and when
first seen the next morning, she was swimming
between the dorsal fins of Mona and Spray. By
that time the dorsal fin of the infant was already
stiffened and upright, so that it could not be de-
termined to which side it had inclined. Also, the
placenta had been passed, and the baby was
suckling regularly. The infant showed five deep
transverse creases on the left side, six on the
right. All of these were much lighter than the
rest of the animal. The skin of Mona’s abdomen
showed the fine wrinkles which are character-
istic of the new mother.

Although “Mrs. Jones,” a mature female, was
not observed to spend more than a day or two
with the bull in the spring of 1952, abdominal
distension in November of that year made it
evident that she, too, was pregnant. On Feb-
ruary 14, 1953, she was reported to be strain-
ing and dilating her vaginal opening. During
this month she spent most of her time either

alone or with Pudgy. On three occasions before
the birth, Mrs. Jones showed fiexion and on two
of these dilations were also observed. She showed
no concavity in the posterior abdominal area.
On February 23, she gave birth to a female
infant during the afternoon. When the infant
was first seen, shortly after 4 p.m., its dorsal
was inclined to the right. The mother showed
the characteristic wrinkling of the abdominal
skin.

On February 11 and 18, 1952, the bull’s
courtship activities were observed to be directed
toward ‘“Susie,” another female, and she re-
sponded to his yelps. In November it was noted
that Susie was pregnant. On February 6, 1953,
the shallow concavity was seen on her abdomen.
This persisted until she gave birth. During the
latter months of her pregnancy, Susie was not
accompanied by another female, but swam alone
and avoided the company or contact of any other
animal. She flexed intermittently during the
month before parturition and her genital slit
dilated when she strained or when she broke
into a rapid swim. She was also seen to defecate
often and copiously during the last few days be-
fore birth.

Early on the morning of February 27, she
gave birth to a female infant, whose dorsal fin
was inclined to the right. Susie was not accom-
panied by any other female on the morning of
the birth in spite of attempts made by Pudgy to
remain near her, and she cared for the infant
without the aid of any other animal. This was
quite unusual, considering the conduct of all the
other mothers on which data are available.

Late in April, 1952, Pudgy was seen in the
company of the bull for several days. It was not
until April, 1953, that her pregnant condition
was suspected. Although she was the stoutest
animal in the group, her weight was well distrib-
uted over her entire body, and the roundness
of her abdominal region was not outstanding.
Her previous pregnancy had gone unsuspected
until May, 1950, when she gave birth to a male
infant. Therefore, when her size increased in
April, 1953, and especially when she avoided
the company of other animals, she was again
suspected of being pregnant, despite the absence
of other symptoms.

On May § and 6, Pudgy was seen in the com-
pany of Spray, but with no other animal. On
the 6th, she flexed a number of times. On the
morning of the 7th, she strained almost continu-
ously, and between flexions rose to the surface
where she hung, respiring frequently in a pattern
similar to that shown by Spray. At this time the
shallow concave area was seen on her abdomen.
During the afternoon of the 7th, Pudgy gave
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birth to a male infant. The birth began at 2:30
p-m. when two or three inches of the baby’s
flukes were seen to emerge immediately after a
strong flexion. At this time Mrs. Jones was swim-
ming beside Pudgy. The following outline, ex-
tracted from the notes taken on the day of the
birth, give a clear picture of the events during
this parturition.

2:30 p.m. Pudgy arches and recurves. Suddenly
there appear approximately 2-3 inches of
the baby’s flukes. Pudgy contracts abdomi-
nal muscles.

2:35 p.m. Pudgy swimming slowly in center of
tank. 3-4 inches of flukes showing. Flexion.

2:37 p.m. Fiukes completely visible. Horizon-
tal, but tips curled ventrally.

2:38 p.m. Pudgy swimming close to floor of
tank with Jones. She flexes and recurves.
Other animals nosing around at distance
of 2-3 feet.

2:40 p.m. Pudgy almost scrapes the bottom with
her ventral side. Slows down till barely
moving.

2:43 p.m. 2 inches of caudal peduncle showing.
Pudgy maintains steady unhurried rate of
speed.

2:45 p.m. 3 inches of caudal peduncle emerged.
Jones with Pudgy.

2:47 p.m. Pudgy flexes. Spray swims just behind
and below Pudgy, her head pointing up-
ward.

2:50 p.m. 4-5 inches of caudal peduncle have
emerged. All other animals quiet. Pudgy
strains.

2:51 p.m. Foetus slips back an inch or two.

2:55 p.m. Foetus has turned, now lies on its
right side.

2:57 p.m. Pudgy swimming close to surface and
wall.

3:02 p.m. 5-6 inches of caudal peduncle have
emerged.

3:07 p.m. Feeding show in progress. All animals
rushing around.

3:08 p.m. Diver feeding underwater. All animals
feeding except Pudgy, who swims in cir-
cles away from points of disturbance.
Pudgy alone. Infant’s tail hangs limp.

3:15 p.m. Still 5-6 inches of caudal peduncle
showing.

3:22 p.m. 7-8 inches of caudal peduncle show-
ing. Pudgy swims slowly, flexes.

3:27 p.m. Foetus slides partially out and then
recedes as Pudgy flexes and relaxes. Pudgy
is alone, swimming short circles in N. E.
corner of the tank.

3:36 p.m. Pudgy now with Jones. Still 7-8 inches
of caudal peduncle are all that can be seen
of infant.

3:38 p.m. Pudgy flexes again, and recurves
strongly, swimming partially on her right
side. At this point, less than an inch of the
baby’s dorsal becomes visible, and in the
next 4-5 seconds, the foetus is expelled,
followed by a stream of blood.

Contrary to previous reports (McBride &
Kritzler, 1951) Pudgy did not whirl as the infant
was expelled, but continued swimming on and
up toward the surface. The umbilical cord broke
as it pulled taut. As in the case of Spray, all the
dolphins gathered at the point where the birth
took place, whistling and producing a clamor
of other noises. Mrs. Jones pushed the baby out
of the way of the other animals. Then she placed
her snout beneath it and gave it one thrust
toward the surface, where it took its first breath,
5 or 6 seconds after its birth. It is well known
that infant dolphins are able to reach the sur-
face without assistance immediately after birth
(McBride & Kritzler, 1951), and there is no
reason to suppose that this infant was an ex-
ception, especially as it was seen swimming
immediately after the nudge. As a normal infant,
it would undoubtedly have reached the surface
for its first breath unaided, and the push given by
Mrs. Jones was of secondary importance. Spray
positioned herself on the other side of Mrs.
Jones and the infant swam between their dorsal
fins, Pudgy trailing behind. This situation con-
tinued for the next two or three minutes, when
Pudgy moved into position beside the baby, and
Mrs. Jones dropped out. The infant was ener-
getic as it labored to keep pace with the adults.
The baby’s dorsal was inclined to the left. The
total time elapsed in this birth was 68 minutes.

BEHAVIOR OF MOTHER AND INFANT

As stated by McBride & Kritzler (1951), and
confirmed in later cases by the present observers,
the newborn dolphin remains very close to its
mother during the first month. During the first
few days while its swimming is still uncertain,
particularly in regard to direction, the infant will
often stray slightly, but the mother invariably
swims toward it and pushes it gently, guiding its
direction until it is close to her side again, usually
next to her dorsal fin. This position close to her
dorsal fin is maintained by the infant during its
first month or two, and gradually the baby then
becomes accustomed to what the observers con-
sider the typical rest position, under the mother’s
tail, with the top of its head lightly touching her
abdomen. During the first few weeks, at least,
the infant sleeps in the position next to the
mother’s dorsal fin.
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The mother does not allow the young infant
to come into close contact with other animals,
and when one approaches, will swiftly sweep the
young one away with her, usually placing it on
the side away from the intruder.

After about two weeks the infant begins to
swim about its mother and vary its position in
relation to her. It may dart around her head,
slip under her tail, or swim beside her at a dis-
tance of a foot or two. However, if the young
one increases the distance between them to as
much as ten feet, the mother will immediately
swim toward it and reorient it toward her. At
feeding time, the new mother will guide her in-
fant to a position a few feet from the feeding
platform, where she leaves it swimming in a
small circle. She will approach the feeding plat-
form and secure one fish, then rush back to the
baby. Often she will not approach the platform
again, but spend her time with the infant on the
side of the tank opposite to the feeding platform,
maneuvering herself and her infant away from
dolphins who race for food thrown on the sur-
face of the water. Because of this situation, spe-
cial feedings are often provided for new mothers,
who will accept fish thrown to them while swim-
ming with the offspring after the regular feedings
are over.

The four young ones born in 1953 prospered
and grew quickly. Nursing began promptly and
all the calves were able to find the nipples rapidly
within 24 hours after birth. They suckled in the
general pattern noted by McBride & Kritzler
(1951), three to nine times within as many
minutes, followed by an interval of 10 to about
25 or 30 minutes.

At about two weeks of age all the babies began
to move away from their mothers, and were re-
peatedly retrieved. As mentioned under Spray’s
behavior during pregnancy, she spent a good deal
of her time in the company of the young dol-
phins. From the time they were less than a month
old, she was seen swimming with them and their
mothers, and often swept away each of them with
her in a rapid trip around the tank. If any other
animal came close to one of the infants, the
mother promptly showed her displeasure by slap-
ping the intruder with her flukes, or by swiftly
removing the calf from his vicinity. However,
each mother soon allowed Spray to escort her
infant without evidence of concern, and Spray
usually returned the infant to its mother within
a minute or two.

When Spray had been accepted as a trusted
escort for the infants, all the mothers occasion-
ally left their calves in her company while they
were occupied at the feeding platform, and she
was often seen surrounded by two, three or four

youngsters at this time. In addition, one mother
could sometimes be seen guarding a group of
infants while the others fed (PI. 111, ¥ig. 14). The
mother who had received her food then returned
and relieved the escort so that she could get her
share. At the end of feeding time, each mother
retrieved her own calf, and there was never the
slightest hesitation about picking her own in-
fant from the group. No mother was ever seen
to make a mistake and choose the wrong infant.

By the time they were six weeks old, the young
dolphins were swimming away from their
mothers regularly, and associating with each
other or some of the adult animals. Their
mothers, by this time, had relaxed their vigilance
somewhat, and the infants were no longer kept
within a few feet at all times, although they were
still kept under close watch. A short excursion
or play period was usually followed by a longer
rest period spent under or close to the mother.
The infants began to show an interest in the
objects and fishes in the tank and were seen to
investigate, and if small enough toss about, any
new object which came to their attention. If the
object was a familiar one in the tank, a bit of
rock, a turtle, or a small fish, the mothers
watched nearby while the calf investigated, and
sometimes joined it. However, if the object was

‘an unfamiliar one, such as a new animal, or an

object dropped by a visitor, the mother displayed
agitation and set up a loud and continuous
whistling while steering the young one away,
and only when she had removed the baby from
the disturbing object did she resume her normal
behavior. This extreme vigilance and care were
typical of the dolphin mother during the first
months of her infant’s life, and continued in
somewhat lesser degree throughout at least the
first year.

In direct contrast to the above situation, Spray
showed a distinct lack of care toward her infant
born in 1954. At first the situation seemed nor-
mal. The baby began to nuzzle her mother’s
side, as stated above, five hours after birth, and
it was 2 hours and 27 minutes after this initial
effort that she began to suckle. After this, nurs-
ing proceeded successfully, and the baby suckled
in the same general pattern as the above infants.
The baby seemed to be in good health and swam
strongly from the first.

After a few days, however, it was seen that
she was not growing as other infants had done.
Newborn dolphins lose their thin appearance
quickly, and after a few days their necks become
less distinct and their abdomens become round-
ed. This was not true in the case of Spray’s in-
fant.

In addition, Spray did not care for the baby
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as vigilantly as other mothers had done. She
remained at the feeding platform throughout
almost the entire feeding, returning to the calf
only once or twice during this five- or six-min-
ute period. The infant was alone during this
time, except for the momentary visits of her
mother.

On March 13, Spray’s infant attempted for
the first time to swim away from her mother.
Spray and Mona swam after her, but did not
hurry to her side. This, too, was in contrast to
the conduct of other dolphin mothers. On
March 14, the baby persistently left Spray and

' swam among the other animals. If she strayed
more than about twenty feet away, Spray
brought her back, but if she stayed within this
distance, no attempt was made to restrict her
movements. Twice, however, when she strayed
to the other side of the tank, Spray went to her.
Then Spray turned on her back, positioned the

| baby on her chest between her flippers, and rose

| to the surface, pushing the young one out of
water. Other dolphin mothers have been seen

| to do this when their young infants swim eva-
sively away. The effect is to temporarily immo-
bilize the young one.

On March 16, Spray left the baby entirely
| alone during the feeding. On this date, the in-
| fant nuzzled its mother’s side immediately after
' the feeding, but several minutes clapsed before

Spray slowed down to allow her to suckle. On
March 17, Spray allowed the infant to swim
around alone for several ten-minute periods. On
that day, the baby appeared to be nursing almost
continuously, only very short intervals elapsing
between periods of suckling.

On March 18, the baby left Spray several
times, and sometimes entered another group of
dolphins. Spray did not follow her, but allowed
her to work her way out of thc group alone.

During the morning of March 19, the infant
alternately remained close to Spray and per-
sistently suckled, or wandered far away from
her, while Spray was occupied with other ani-
mals. At these times, Spray did not bring her
back or swim after her. The baby was seen to
suckle several times at 9:30 a.m.

At 12:15 p.m. it was reported to the observers
that the infant was in distress, and both hastened
to the tank. Unfortunately, by the time they ar-
rived, a minute or two later, the infant was dead,
and it was necessary to gather reports from eye-
witnesses, and to attempt to fit together what-
ever facts could be supplied by them into a co-
herent account.

Early on the morning of the 19th, it was re-

ported by an employee of Marine Studios that
Spray and another unidentified dolphin, prob-

ably Mona, pushed the baby down to the floor
of the tank. By moving their bodies over her,
they temporarily prevented her from rising to
the surface. There was no apparent reason for
this action, and its significance is not clear. This
report was substantiated by two other employees
whno happened to be looking into the tank at the
time. Since both observers had seen the infant
toliowing this incident, and she appeared to be in
good condition, no particular importance was
attached to it at the time.

At about 12:06 p.m., the infant swam to the
surface to breathe, apparently under her own
power. Spray met her as she came down, and
the two rose to the surface again, Spray pushing
the young one up ahead of herself. As the baby
sank, the second time bubbles of air streamed
from her blowhole, and she did not swim again.
Spray pushed her about the tank, nudging her
up toward the surface every minute or so, but
the infant did not breathe again. The baby’s
mouih opened and her tongue hung out to the
side. The above account came from another
employee who was watching through the port-
hole at the time, and it was at this moment that
the authors arrived on the scene and it was ob-
served that the baby was dead. A diver entered
the tank immediately to bring her out. Spray
actively avoided the diver and pushed the dead
calf ahead of her, but the body was finally taken
from her and removed from the tank. From the
time the infant was first seen to be in distress to
the time when she was removed from the tank,
only 12 minues had elapsed. The body was taken
to the laboratory and an autopsy was performed.
This revealed that the calf was extremely thin,
her stomach was completely empty, and she had
suffered a fractured left mandible. Her lungs
contained water, and it was therefore assumed
that the immcdiate cause of death was drowning.
Judging from the extremely fresh condition of
the fracture, it is believed that the accident that
caused it must have taken place within 24 hours
of her death. At the time of her death at the
age of 15 days, the infant measured 42.5 inches
in total length, and weighed 30 pounds. Her
weight may have been slightly less than normal
for her age, since she was very thin. She pos-
sessed eight hair follicles on the left side of her
snout, and six on the right side, but only one
vibrissa was visible, in the last hair follicle on
the right side. No structural abnormalities were
found at the autopsy.

Whatever the reason may have been, Spray’s
infant was not receiving the usual amount of
care that is given to newborn dolphins. Her
mother left her for unusually long periods of
time, and failed to remove her from situations
in which she might have been injured inadvert-
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ently by the other animals. On March 13, the
baby swam directly under the platform while
the other animals were feeding, and was struck
by at least one dolphin falling back into the
water. On March 18, while Pudgy and the bull
were engaged in some of the more vigorous
courtship activities, the baby swam between
them, and may have been lashed by a tail be-
fore she found her way out. In neither of these
instances did Spray make any attempt to rescue
her young one, and it is possible that the latter
incident was the cause of the infant’s fractured
mandible.

Two of the 1953 infants died before the end
of their first year, one by accidental drowning,
and the second because of an unknown infec-
tion, on which an investigation is being carried
out at the present time. The remaining two young
dolphins born in February, 1953, were weighed
and measured in September of that year, and
their lengths at that time were 68 and 69 inches,
their weights 146 and 141 pounds. At the pres-
ent writing they are 16 months old. They still
nurse regularly, usually after feeding time, al-
though it is thought that they are about to end
the nursing period, since they occasionally skip
a nursing. They began to take small pieces of
squid in August, 1953, and early in December
they were observed to swallow fish for the first
time. Since then both young dolphins have de-
veloped excellent appetites for fish and eat them
regularly at feeding times. The nursing period
usually ends gradually over a period of months
as the young animals show an increasing prefer-
ence for fish. They race the adults for the fish
even after their appetites have been satisfied.
They have often been seen to rush for a fish
thrown to them, then drop it to race after an-
other on the other side of the tank. They seem
to make a special effort to take fish from just
in front of another animal, and often do so.
They may play with the fish so taken in a num-
ber of ways. They will drop a dead fish in front
of the rocks where the small tank inhabitants
hide, and just as they come out to eat, the
young dolphin will snatch the fish away again,
only to repeat the performance a minute later.
The young animals indulge in this type of sport
only after they have eaten and are satisfied, but
often the fish are caught by a still hungry adult
and the youngsters are deprived of their play-
thing. Every activity of the young animals now
in the tank shows them to be normal healthy
dolphins.

Discussion

The dolphins are a specialized group of mam-
mals adapted in both structure and function to
a life lived completely in the water. Superficially,

they resemble fish. Their forelimbs are flippers,
without use as grasping organs, and probably
serve mostly as balancers, or in steering. They
possess no hind limbs. Their tails, furnished with
broad horizontal flukes, are excellent propulsive
organs. Their streamlined form enables them to
move gracefully and rapidly through the water.

Since they were derived from land mammals,
they bear their young alive in typical mammalian
fashion, and suckle them for an extended period
of time. They also display mammalian care for
the young. Since they possess no limbs which
can be used as manipulative organs, their mouths,
which are provided with a set of efficient teeth
for holding their prey, serve also to grasp ob-
jects and to inflict wounds in their own defense.
The powerful muscles of the tail also aid in
defense.

Together with these features, the dolphin pos-
sesses a highly developed and exceptionally large
brain, of which the largest part is cerebrum. The
brain of one nine-months-old Tursiops weighed
1230.4 grams, and its volume was 1225 cc. The
length of this male specimen at the time of its
death was 64 inches, and its weight was 137
pounds.

The large brain and the probable resulting
high level of adaptiveness might be expected to
lead, in animals with manipulative limbs, to
complex varieties of behavior. The lack of these
limbs results in the ingenious use of flukes and
flippers. These can be delicately adjusted to pro-
duce minute changes in movement and position.
Such changes enable the animal to make the
best possible use of the only grasping organ it
possesses, the mouth. The remarkable use of
these organs under the control of a well-devel-
oped central nervous system leads to behavior
patterns which are peculiar to these animals and
their close relatives.

No accurate observations on the precopulatory
and copulatory behavior of dolphins were pos-
sible before the tanks at Marine Studios were
established, and therefore such observations as
were available were recorded by whalers and
transmitted to interested scientists, or such sci-
entists reported their own observations from the
decks of ships. Lillie (1910) reported that whal-
ers saw two adult sperm whales (Physeter) rush
together near the surface, then turn up ver-
tically at the end of the rush. They believed that
they had seen copulation, and said that the males
were exhausted and easy to capture after these
activities. Morch (1911) observed coition in blue
whales during the summer, but gave no details
of their behavior. Tomilin (1935) noted what
he considered to be sexual attachment in various
species, and differences between the species and
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between individuals in the same species. He
stated that this attachment sometimes reached
great intensity and was strongly shown especially
if one of a pair was wounded. He gave no details
of copulation. Hamilton (1945) reported that
while sailing off the coast of Brazil, he saw two
Steno swimming on their sides with their genital
arcas pressed together. They were slightly sep-
arated anteriorly, and one’s mouth was slightly
open. This posture was maintained while they
remained in sight, which, according to the au-
thor, was “not for very long.” The ship was
moving at 10 knots, and the animals maintained
the speed of the ship while in the above position.

Such fragmentary observations do not give
any indication of the complex pattern of pre-
copulatory and copulatory behavior in this group
of animals and it was not until they could be
observed under water for extended periods of
time that details could be reported. Although
many of the events leading to copulation are
reported here, the sequence is variable, and it is
by no means certain that copulation can be pre-
dicted following any particular stage. The ob-
servers have seen much copulatory behavior,
some of it at least partially successful. In at least
one instance an ejaculation of semen has been
seen after withdrawal of the penis from the
vagina of the female. Sudden erection and re-
traction of the penis occur most often during
the spring months both with and without true
copulatory activity, so that retraction is no indi-
cation that ejaculation has taken place during a
partial intromission. The one instance in which
full penetration took place occurred before seven
in the morning and was not seen by the authors.
The employee who witnessed it is a reliable ob-
server who has made a hobby of watching the
animals over a long period of time. It is not
known whether the copulations involving partial
penetration over a short time are as effective as
those with full penetration extending over 30
scconds. Although the authors have spent a
number of hours watching during the evening
hours and also in the early morning, they have
not seen the longer copulations. Since there is no
provision for adequate lighting at night, ob-
servations during this time are impossible. Per-
haps long-continued early morning observations
over a long period of time will provide more
data.

Although McBride, in 1940, recognized the
jaw clapping of the bull as “the principal form
of intimidation,” the entire use of this sound was
not recognized until much later. As late as 1948,
McBride & Hebb again stated that this sound
was used by a dominant animal toward sub-
ordinates. The observations of the present au-
thors indicate that this is not always the case,

and the jaw clap has, under direct observation,
been made or attempted by almost every animal
in the tank. It has occurred under a number
of circumstances but these were always such
that the jaw clapping animal appeared to be
displeased, dissatisfied or annoyed. Pudgy clap-
ped her jaws when the bull, who is dominant
to her, made sexual advances to her and she
was not responsive. All the mothers clapped
their jaws when another animal interfered with
or approached their young. Spray has been seen
to clap her jaws when the young male swam
between her and the infants in her company.
The younger animals, such as Spray and the
young male, produce a much less resounding
clap than Pudgy and the bull, but their efforts
were unmistakeable, and as they gained more
experience and practice, the sound produced be-
came louder. Apparently this evidence of dis-
pleasure is limited to the adults, since the 1953
youngsters have not as yet attempted it.

Townsend (1914) gives some evidence to
show that Tursiops breeds yearly in the wild. Of
51 specimens taken in November, 34 were fe-
males. All the females taken were in milk at that
time. Although he does not state how many of
the females were killed, all those that were killed
were not only in milk but contained young. Un-
fortunately, the age of the suckling infants could
not be determined. Therefore, it is not known
whether all infants in the wild suckle for 18 to
21 months or more, or whether there is a yearly
reproductive cycle. Since young dolphins at Ma-
rineland have been known to suckle for periods
up to 20 months, it is possible that Townsend’s
data would support the idea of a two-year cycle
in the wild.

At Marine Studios, no female has as yet pro-
duced young two years in succession. Several
animals have produced young at two-year in-
tervals. There is in the tank only one fully adult
male, and therefore no significant competition
for females. There is the possibility that females
unaccompanied by newborn young are prefer-
red partners. It is to be hoped that some future
study may show whether the two-year cycle seen
at Marine Studios is unchanged from the wild
condition.

McBride & Kritzler (1951) believed that the
female Bottle-nosed Dolphin becomes sexually
mature at four years of age and may bear her
first infant in the spring of her fifth year. Al-
though this may be theoretically true, the only
evidence now at hand indicates that the first in-
fant may not be conceived until several years
later. Spray, the only animal that was born and
reached sexual maturity in captivity, did not
conceive until she was six years of age, and
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delivered her first infant just after her seventh
birthday, although she was known to be in ex-
cellent condition throughout her life. It is, of
course, not known whether she would have con-
ceived earlier in the wild, and further evidence
on the age at which sexual maturity is reached
will depend on the time at which the young
females now in the tanks first conceive.

There has been much speculation on the length
of the gestation period in these animals, and
estimates which have run from 10 to 14 months
have in the last few years narrowed to 11 to 13
months. It is now possible to state with a reason-
able degree of accuracy that the gestation period
is very close to 12 months. Spray’s association
with the bull lasted for a period of two weeks,
from February 23 to March 9, 1953, and her
infant was born on March 4, 1954. Similarly,
the associations of Mona and Susie with the bull
were almost exactly a year before the birth of
their young ones. Although Pudgy was observed
to be in the company of the bull in late April,
1952, and her infant was born in early May of
the following year, the authors believe that this
discrepancy comes within the limit of error, and
that the twelve-month period is the most valid
one.

McBride & Kritzler (1951) noted the with-
drawal from association with other animals
shown by pregnant females, especially during the
latter part of pregnancy. They also mentioned
the tendency of two pregnant females to associ-
ate with each other. These tendencies have been
confirmed in the present paper. In 1952, Pudgy
and Mrs. Jones, although they conceived several
months apart, spent most of their time together
during their pregnancies, though they had not
been close companions before this time. When
Pudgy’s infant was born, Mrs. Jones was the
animal which escorted the infant during the first
few minutes of its life, and she and Spray kept
the infant out of the way of other excited ani-
mals, and accompanied Pudgy and the new baby
for the first few weeks. When Spray’s infant was
born it was Mona, her mother, and Pudgy who
performed these functions alternately, so that
there was almost always another mature female
swimming beside the baby. Such protection
proved to be important, since the records show
that the birth of a young one seems to stimulate
the adult male to begin or renew his courting
activities. Often these are directed toward the
new mother, whose evasive movements become
frantic in her efforts to protect her newborn
infant. In 1947, when Spray was born, there
were several adult males in the tank, and in their
attacks on the new mother and other females
and each other, Spray’s skin was badly lacer-

ated by their teeth. Since then, these competing
animals have been removed, but the danger to
the new infants still exists, though to a lesser
degree.

In one case, however, the new mother was not
accompanied by another female. Susie is an ex-
tremely retiring animal, and remained alone
from the time she was first captured and placed
in the tank. She conceived in February, 1952,
and remained alone throughout her pregnancy,
a situation which was unusual enough to war-
rant the attention of the observers. When her
infant was born in February, 1953, she was not
accompanied by any other animal. Immediately
after the birth Pudgy made persistent efforts to
swim with her and remain near her, but Susie
avoided Pudgy as diligently as she did all the
other animals. Her behavior, though unusual,
was consistent, since both before and after her
pregnancy she showed no inclination to asso-
ciate with any other dolphin. She was captured
in 1949 and gave birth three days later to a male
infant, an event which took place in the receiv-
ing tank. This tank contains very shallow water,
and the environment was quite unnatural to her.
Her timidity may have stemmed from that time.
The young male has now almost reached ma-
turity, and the two ceased their association prior
to the arrival of the new infant. It took more
than a year of training before Susie took her
food at the feeding platform. Either her inherent
timidity or the shock of her arrival and the sub-
sequent birth may account for her unusual
conduct.

The young of members of the Delphinidae are
usually born tail first. In every birth at Marine
Studios except one (Spring, 1955) the infant
emerged in this manner.

In the earliest papers describing the birth of
small cetaceans, (James, 1914), the author as-
sumed that the normal presentation was head
first, and that it was mishandling or other im-
proper treatment which caused the tail presen-
tation. The birth described by James took place
in Phocaena phocaena and was a stillbirth.
James mentioned mishandling as the reason for
the tail presentation, and the tail presentation as
the reason for the stillbirth. It is now known
that although mishandling my lead to stillbirth,
the reasons are other than those described above.

Caudal presentation has been described in de-
tail by a number of authors (Wislocki & Enders,
1941; Slijper, 1949). McBride & Kritzler (1951)
discussed it in connection with data available to
them from Marine Studios, and all agree that
the foetus is, or becomes, oriented in such a way
that the head is pointed toward the tubal end of
the uterine cornu, while the tail extends toward
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the vaginal opening. Sleptzov (1940) observed
635 embryos of Delphinus delphis in situ during
various stages of development, and came to the
conclusion that during early embryology the
foetus may lie in either direction. Later the head
tends to become oriented toward the tubal end of
the cornu, and by the time reversal is no longer
possible, because of size, the vast majority of
embryos are situated in this way, so that tail
presentation is inevitable.

The problem remains, however as to why the
orientation takes place in this manner. Slijper
(1949), citing Williams & DeSnoo, discusses the
dangers attendant upon breech presentation in
mammals which produce foetuses with com-
paratively large heads, and believes that the com-
pression of the umbilical cord between the pel-
vis of the mother and the head of the infant
which occurs in breech presentation may cause
asphyxia if the infant is not quickly extracted.
Although Odontocetes possess no pelvic girdle
other than two small pelvic bones, the pelvic
region contains large masses of tough fibrous
connective tissue which could exert considerable
pressure, and it is possible that such compression
may be exerted in the case of these animals.
Whether or not this is true, it does not explain
the orientation of the foetus in the uterus, but
only illustrates an effect of such orientation.

Slijper’s discussion of the role of uterine con-
tractions in the orientation of the foetus is more
pertinent to the question. Mammals other than
primates show, during pregnancy, uterine con-
tractions of a peristaltic nature which begin at
the tubal end of the uterus, and Slijper believes
that the head should be impelled in the direction
of the cervix under the influence of these con-
tractions, in mammals with a small head and
long neck. Since this formation does not apply
to cetaceans, he considers that the body form of
the foetal cetacean might favor caudal presen-
tation.

Schumann (1914) discusses the possible
causes of almost universal cephalic presentation.
He states that in multiparous animals the foetuses
lie indifferently, in either breech or cephalic
presentation, whereas in unipara, the head pre-
sents in 90 to 98 percent of the cases. In man the
foetal head is heaviest and gravitates to the most
dependent position, nearest the cervix. In uni-
parous quadrupeds, however, the hindquarters
and trunk of the foetus are its heaviest parts,
and consequently sink to the lowest portion of
the uterus, which with its cornua lies low in the
abdominal cavity. The cervix rises to meet the
vagina.

In dolphins, which are uniparous, the uterus
lies in a situation similar to that seen in the
quadrupeds, so that the heaviest portion of the

foetus would tend to gravitate to the lowest por-
tion, the tubal end of the cornu. These animals,
however, possess no hind limbs, only remnants
of the pelvic girdle, and the tail is long and
slender. The head, which is relatively very large,
and the pectoral region are heavier than the
hindquarters. Under these circumstances, the
gravitation of the heaviest portion toward the
tubal end of the uterus would result in tail
presentation. The present authors believe that
this situation may be of considerable influence
in the determination of tail presentation in the
dolphins.*

It is necessary, however, to consider the fold-
ing of the uterine cornu in evaluating this ex-
planation. The non-pregnant dolphin uterus is
not folded. Presumably the fold occurs when the
foetus is too long to extend to its full length in
the abdomen of the mother. At this time it
would also be too large to turn easily on its own
axis. Examination of the pregnant uterus of
many delphinids has shown that the foetus ap-
pears, at first glance, to have its head oriented
toward the vaginal end of the uterus. Closer ob-
servation, however, has usually shown that the
head is enclosed in a fold, which is oriented
toward the caudal end of the mother, but that on
following this fold in the direction in which the
head is pointing, it is found that the uterus con-
tinues from this point toward the Fallopian
tubes. Following the body of the foetus in the
opposite direction reveals that it folds close to
the origin of the tail, and the tail occupies the
lower end of the uterus, and extends toward the
vaginal opening.

These facts may seem to contradict the weight
theory outlined above, but if we consider that the
head of the foetus, as in most mammals, devel-
ops more rapidly than the other parts, and be-
comes the heaviest part of the foetus in an early
stage of development, before the fold occurs,
it seems possible that both events might occur
in sequence, with the usual observed result of tail
presentation. It is unfortunate that Sleptzov
(1940), who had at his disposal more than six
hundred foetuses in all stages of development,
did not record more fully the sizes, weights and
developmental characteristics of these animals,
together with the condition and configuration of
the uteri in which they were found.

Although McBride & Kritzler (1951) stated
that in all cases observed by them the dorsal fin
of the newborn dolphin was folded to the right,

“Recently E. J. Slijper (1956. Some remarks on
gestation and birth in cetacea and other aquatic mam-
mals. Hvalrddets Skrifter. Scientific Results of Marine
Biological Research, No. 41, pp. 1-62) reported addi-
tional data and conclusions concerning tail presenta-
tion in cetacea which confirm those given above.
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at least two cases were seen by the present ob-
servers in which the dorsal was folded to the
leit. In one of these cases the infant was seen
to be lying on its left side when only partly ex-
truded from the mother’s body. We do not know
whether this correlation holds true in all cases.

The symmetrically placed vertical creases on
each side of the trunk at birth are not neces-
sarily six in number, as stated by McBride &
Kritzler. In the group of births recorded here,
the creases have numbered five, six or seven, and
there were sometimes more on one side than on
the other. Also, one or more may be continuous
over the dorsal part of the animal. They lacked
pigment and were easily visible for several weeks
after birth, when they gradually acquired pig-
ment and disappeared. The young dolphin to
which Spray gave birth, and which died at 15
days of age, showed two creases which were not
continuous over the dorsal side but which ap-
peared on both sides, three which were con-
tinuous over the dorsal, and two ventral creases,
which were not seen previous to her death be-
cause of the lack of pigment on the ventral side
of the body.

it may be significant to note that the dorsal
fin of the infant which died at 15 days was
slightly inclined to the right when the body was
removed from the tank. At birth it was distinctly
folded to the left, It has been noted by many ob-
servers that the dorsal fins of all the adults in-
cline to the right, and it is thought that the
swimming tendencies of the animals may be the
cause of this phenomenon. Since the animals in
the tank usually swim in a clockwise direction
through a counterclockwise current, the force
of the water against their dorsal fins may be the
cause. It should be noted, however, that this
inclination in no way hampers their swimming
in any other direction. It seems significant that
the tilt to the right should have taken place so
quickly in an infant whose dorsal was inclined
sharply in the opposite direction only 15 days
before.

The mother of a newborn dolphin has never
been seen to eat the placenta, which is expelled
several hours after birth. Since eating this organ
appears to play a significant role in the behavior
of so many other mammals, this point seemed
to be of particular interest. In all the cases on
record at Marine Studios no mother dolphin has
even approached the placenta after expelling it,
and unless removed by divers and preserved, the
organ is torn to shreds by the turtles and fish in
the tank.

Although McBride & Kritzler (1951) reported
that a mother dolphin, immediately after the
infant’s body falls free, will whirl about and

thus snap the umbilical cord, this does not ap-
pear to be necessary in every case. At least one
female in the present group spurted forward in
a straight fast swim as the baby was released and
the cord snapped quickly as it pulled taut. The
survival value of the whirl, in case the infant
fails to reach the surface, is obvious, but the
pattern does not seem to be an invariable one.

The problem of suckling in the dolphin has
long been of interest to observers, and the mech-
anism has been fairly well worked out. Milk is
poured from the mammary glands into large
sinusoids, which in turn open to the nipples,
situated on each side of the genital slit. When
the infant grasps the nipple, abdominal contrac-
tions of the mother pour the secretions into the
baby’s mouth. The question remained as to
whether the stimulation of the nipple by the in-
fant was necessary in order to produce a flow of
milk, or whether the contraction of the ab-
dominal muscles was under the voluntary con-
trol of the mother. An instance that took place
in the spring of 1954 shows that, at least in ex-
traordinary circumstances, the flow of milk is
entirely under the mother’s control. On February
22, 1954, a nine-months-old young dolphin,
born the previous May, died at Marine Studios
of an unknown skin infection. At the time of his
death, he was still getting the main part of his
food from his mother, and was only beginning
to show an interest in other food. On the day
before his death, he suckled very few times, and
his mother’s nipples protruded from their slits,
apparently pushed outward by the engorged
sinusoids. On the day of his death and for sev-
eral days afterwards this condition continued.
Twice in the first several days after the young
one’s death, the mother was seen to turn on her
side in the water and visibly contract her ab-
dominal muscles, raising her tail as she did so.
As she did this, a stream of milk spurted from
her nipples. This stream was ejected with a
force strong enough to send it a distance of
more than two feet before it dissipated into the
water. It is not known whether such a feat can
be accomplished in circumstances where the
sinusoids are not filled to excess, but it shows
that a female dolphin can eject milk without
stimulation of the nipple under certain con-
ditions.

Several Russian authors, particularly Khvatov
(1938) and Sleptzov (1940) have reported on
births of Delphinidae (mainly Delphinus del-
phis) which they observed in the Black Sea. In
most of these births, the animals concerned
were captured dolphins, and were seen while
in seines being drawn toward shore. The rest
were in shallow areas near shore. It is possible
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that the births may have been abnormal in some
cases, particularly in the case of the captured
animals, which could have been shocked and
frightened by the procedure of capture. Also the
conditions for observing the births were un-
favorable, since many animals were milling
about in the seine, and in all cases the births
were observed from above the surface of the
water. In spite of these difficulties, there are
descriptions of reverse flexions, leaps, dives, and
in some instances, the moment of birth when the
infant fell free. In all cases the infant was born
tail first, but no description of the moments
immediately following birth is recorded. In the
most complete description, the birth took one
hour and fifteen minutes from the time the
author (Sleptzov, 1940) first saw the tail of the
infant protruding from the mother, and the in-
fant’s dorsal fin was folded to the right. The
general description of the birth is similar to
those seen at Marine Studios. Khvatov, after see-
ing an apparently abnormal birth, observed an
infant attached to its mother by the umbilical
cord, and postulated that this was a normal con-
dition. He thought that the infant suckled while
still attached to the mother. In the speeimens
examined at Marine Studios, no umbilical cord
was found to be long enough to permit such a
procedure. Whether the umbilical cord of the
species he studied was sufficient in length is not
known, but Sleptzov, after seeing what he be-
lieved to be the same species, thought Khvatov’s
theory erroneous. He observed a larger number
of births than did Khvatov, and in each instance
the infant separated from the mother promptly
with no apparent ill effects to either. All evi-
dence from births in the wild indicates that they
parallel closely those seen at Marine Studios.
The reaction of Spray toward her first infant
presents an interesting problem. She was seven
years of age when she gave birth to this calf. It
has been thought that dolphins mature sexually
at an earlier age, and therefore it is doubtful that
she was too young to care for it. She had been
active for several years in escorting and protect-
ing other young dolphins in the tank and it
seems reasonable to assume that therefore she
had sufficient general background experience.
However, never before had she had the constant
care of an infant, and she had not suckled an
infant before. Although the immediate cause of
the infant’s death was drowning, it is not certain
whether the baby drowned because of a shock
reaction to the fractured mandible, whether it
starved until it was too weak to swim, or whether
there was another reason, undiscernible to the
investigators. The observers could find no ab-
normalities in the digestive tract to account for
its thinness or its inability to suckle. Young

dolphins use their tongues, rather than their
lower jaws, in suckling. The youngster was quite
obviously hungry, judging from the number of
times it approached its mother’s mammaries,
and its persistent nuzzling there. It was im-
possible to determine whether Spray produced
sufficient milk as she could not be removed from
the tank for examination. Her mammary glands
remained distended for several days and gradu-
ally receded over a period of several weeks. It
is possible that more evidence may be found
when Spray gives birth to a second infant and
her reactions to it can be observed.

Although this report contains many data that
have not been previously presented, it is ex-
tremely difficult to quantify, since records of the
earlier births, both by McBride and his co-
workers and by the present investigators, did not
contain all the details which are now con-
sidered essential to an analysis of the behavior
of these animals. In addition it is probable that
further details, up to now unrecorded, will later
present themselves. Further observation by ex-
perienced investigators and the recording of
seemingly non-essential details will produce a
more complete picture, and one that will allow
a more accurate comparison with other
mammals.

SUMMARY

The group of captive Bottle-nosed Dolphins
(Tursiops truncatus) at Marine Studios is an
actively reproducing colony. Mating and par-
turition take place from February to May,
usually in a two-year cycle. The report com-
prises the data on five pregnancies and births,
one of which was observed from conception.

Precopulatory behavior consisted of a pro-
longed companionship between a male and fe-
male. There followed such activities as postur-
ing, stroking, rubbing, nuzzling, mouthing, jaw
clapping and yelping on the part of the male.
These occurred in any sequence and if the fe-
male responded, copulatory behavior followed.
This included erection, approach, intromission,
ejaculation and withdrawal. Most of the copula-
tory activity took place at night or in the early
morning, although some of the activities were
seen at all hours during the day.

The gestation period was about twelve
months. After about four or five months, the
pregnant female tended to withdraw from the
society of other dolphins, and usually estab-
lished at this time the one or two associations
which she maintained throughout the remainder
of her pregnancy. The rest of her time was spent
alone. Her activities gradually diminished in
vigor, and as term approached she became slow
and sometimes clumsy. Toward the end of preg-
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nancy a labored respiratory pattern was seen,
yawning and body flexion appeared, and defeca-
tion increased in frequency.

The infants were born tail first. The mother
either whirled or swam rapidly ahead, and the
umbilical cord broke as it pulled taut. The un-
pigmented creases on each side of the body of
the infant were not symmetrical in every case,
and sometimes there were more on one side
than on the other. The infants swam from birth.
The dorsal fin was folded sharply either to the
right or left, but stiffened in an upright position
within a few hours. The placenta was expelled
several hours after birth. The mother did not
eat it, nor did she approach it again.

Dolphin mothers kept close to their infants
at all times for the first months, and removed
them promptly from dangerous situations. Dur-
ing the first weeks, the infants were not allowed
to stray more than ten feet from the mother.
Nursing was established during the first 24
hours. The infants were weaned at approxi-
mately 18 months.

One female dolphin, born and raised at Ma-
rine Studios, did not care for her infant as care-
fully as the other mothers. She left the baby
alone at feeding time and for other short periods.
She did not remove it from contact with other
animals or from dangerous situations. The infant
died at 15 days of age.
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EXPLANATION OF THE PLATES*
PLATE I Fic. 8. Adult female (Mrs. Jones) in late preg-
. . nancy, in body flexion.
Fic. 1. Young male dolphin (Algie) above, and gy o, Adulz female y(Mona) in late pregnancy.
adult female (Mona) below. The male Recurve of body flexion.
strokes the back of the female with his  Fyg, 10, Female in late pregnancy. Recurve of
flippers. body flexion while rubbing over rocks.
Fi6. 2. Young male and female during rubbing Note vaginal distension and protruding
activity. The two have approached each nipples.
other head-on and their bodies will rub  Fic. 11. Birth in progress. Flukes and part of
together (Algie and Spray). caudal peduncle are seen projecting from
F16. 3. Young male and female during rubbing vagina of mother. .
activity (Algie and Spray). Fic. 12. Birth in progress. Taken just before com-
FiG. 4. Male and female durine mouthin plete emergence. Note umbilical cord, also
i g & presence of companion female on the left.
Fic. 5. Adult male (Happy) and young female
(Spray) in copulation. Note partial inser- Prate 11
tion of penis into vaginal opening. Fic. 13. Suckling. Young female (Spray) and in-
fant (Peggy) a few days after birth.
Prate IT Fic. 14. A new mother (Pudgy) escorts her own
: : § infant and two others during feeding pe-
g S [:tg:lelt female (Susie) in non-pregnant riod while mothers of the otlglcr two fegd.
Fic. 7. Adult female (Susie) in late pregnancy. *Photographs by F. S. Essapian.



